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It has long been known that a fall in temperature increases the degree of haemolysis in hypo-osmotic saline and in other haemolysing solutions, while a rise in temperature has the opposite effect. The phenomenon has been studied in the range between o? C. and 45? C. ; beyond either extreme, rapid and complete haemolysis occurs at all concentrations.
Several theories have been put forward to explain this effect of change of temperature on osmotic haemolysis, and none of them is made any simpler by the fact that our understanding of haemolysis is very far from complete. Jarisch (1921) attributed the effect of temperature changes to an alteration in the ^>H of the surrounding medium?an increase in hydroxyl ion concentration being produced at high temperatures and causing an increase in osmotic resistance, i.e. a decreased tendency to haemolysis. Never regarded as an attractive theory, his results are greatly complicated by the use of buffers containing ammonium salts which are themselves haemolytic. Jacobs and Parpart (1931) , and Jacobs, Glassman and Parpart (1936) have correlated the change in osmotic resistance with a change in the base-binding capacity of haemoglobin, both of which increase with rise in temperature, but it is difficult to visualise the base-binding capacity of a protein molecule inside an erythrocyte having an effect on the escape of that protein through, the cell membrane. Ponder (1935) holds the view that the increased osmotic resistance at high temperatures is due to the escape of osmotically active substances from the cell interior. Lepeschkin (r935) attributes the change in osmotic resistance on cooling to mechanical damage to the cell membrane ; at low temperatures, the cell is believed to be more prone to the injury produced by the swelling which occurs prior to haemolysis.
The writer is of the opinion that the phenomenon can be explained in terms which are simpler than those and more in keeping with classical physical chemistry. As When the temperature is increased from i8? C. to 370 C., similar changes will occur, but in the opposite direction. The concentration will fall slightly due to an expansion of the haemolysing solution ; the degree of ionisation will decrease ; and the osmotic pressure calculated by van't Hoff's equation will increase. As before, the change due to the third of these factors will outweigh those due to the first and second, and the net result will be an increase in osmotic pressure. In these circumstances, i.e. ignoring the changes in a and in volume, the osmotic pressure will increase by 0*173+0*182 = 0*355 atmos. between o? C. and 370 C. The average haemolysis curve of normal, oxygenated, human blood at a dilution of 1 : 20 and at a temperature of 19-21? C., is sigmoid in shape ; 10 per cent, haemolysis corresponds to a concentration of 0*395 gm. NaCl per 100 c.c., and 90 per cent, haemolysis to a concentration of 0*332 gm. NaCl per 100 c.c. (Hendry, 1948 will also vary with the temperature, and the ionisation of its electrolytes will depend on the temperature. As before, the changes in volume and in degree of ionisation will be small compared with the direct effect of temperature changes on the osmotic pressure. Since normal human blood has been used in all experiments, the effect of the added plasma will be relatively constant; the volume of the added plasma is normally only about 1/3 5th of the total fluid present; but its osmotic pressure is higher than the osmotic pressure of solutions of sodium chloride which produce haemolysis. The average freezing-point of serum (?0-56? C.) Quantitatively, this is the most important factor concerned.
(4) The increase in osmotic pressure of the haemolysing solution due to the added plasma. This is also quantitatively important, but is constant in any experiment involving a single sample of blood. As all the following experiments are of this type, the effect of the added plasma has been ignored.
(5) The increase in osmotic pressure during haemolysis due to the liberation of intracellular material.
This effect is very small, and has also been ignored.
The theory is advanced that the change in the degree of haemolysis produced by change in temperature is due to the effect of this change in temperature on the osmotic pressure of the haemolysing solution. As the temperature falls, so the osmotic pressure decreases and the degree of haemolysis increases. It remains to be shown that the theory can be verified quantitatively. Between 10 and 90 per cent, haemolysis, the haemolysis curve is steep and the difference between these two levels corresponds to a difference of only 0*48 atmos. at 180 C., so that a very small change in osmotic pressure will bring about a relatively large change in the degree of haemolysis. (Hendry, 1947) and thus prevent changes in the pH of the blood while it is being handled. In all cases, the blood was diluted 1 : 20 in the haemolysing solution. The percentage haemolysis was determined by the method already described (Hendry, 1947 When the percentage haemolysis is plotted against the concentration in gm. NaCl per 100 c.c. (Fig. 1) 
